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Apochromatic Objectives 
| For Immediate Delivery 


HE consideration of our customers, despite numerous delays, 
has so encouraged us to earry forward our work of producing 
really high-grade apochromatie objectives in the face of adverse 
conditions that we believe many users will be interested to know 
that we are now prepared to fill orders at once. 


Bausch & Lomb Apochromatic Objectives are of the highest 
quality, so recognized by most critical users. Through extended 
investigations we have been able to correct them for flatness of 
field, without impairing working distance and numerical aperture. 
lente 


For immediate delivery we offer the 16 mm, 8 mm, 4 mm and 2 mm objec- 
tives, as well as the complete line of Compensating Eyepieces. 


Write for new, illustrated descriptive leaflet. 


Bausch & Lomb Optical Co. 


409 St. Paul Street, Rochester, N. Y. 
New York Washington Chicago San Francisco London 


Leading American Makers of Photographic Lenses, Microscopes, Projection Apparatus 
(Balopticons), Ophthalmic Lenses and Instruments, Photomicrographic Apparatus, 
Range Finders and Gun Sights for Army and Navy, Searchlight Reflectors, 
Stereo-Pirism Binoculars, Magnifiers and other high-grade Optical Products 
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argent’s Electric 
Water Bath 


With 
Constant Temperature Control 


MANUFACTURED IN PART UNDER PATENT 1083592 








The demand for a water bath electrically heated and provided with a constant tempera- 
ture control that is sufficiently sensitive for the general laboratory has caused us to design and 
manufacture the illustrated apparatus. 

The range of constancy in the temperature of this water bath is 1°C. 

While this degree of accuracy is not sufficient for the most exacting research work such 
as experiments in electric conductivity it is well within the margin of variation required by 
the general analytical chemist. 

It is especially useful in digestion work where a constancy of selected temperature is 
desired up to the boiling point of water. 

It is also a most desirable apparatus for evaporating at low constant temperatures as in 
potash determinations in fertilizer laboratories or where there is danger of breaking up a 
residue from over heating. 

The regulator may be set to produce and maintain any temperature—between a few 
degrees above room temperature and the boiling point of water. 

Dishes, round or flat bottom flasks or acetylization flasks may all be used with this 
apparatus. A support is provided to hold condensers, thermometers, etc. 

The area of the bath is; 13 x 13 inches and the top is provided with four holes each § 
inches in diameter and provided with concentric rings. 

Made for stock for 110 volt and 220 volt currents and may be used on either alternating 
or direct current. 

__It is provided with an attachment for maintaining a constant water level in the bath and 
with cord and plug for attaching to the electric line and full directions for operation. 


Price complete without glass or porcelain ware_______.__..___-_--- $85.00 


DESCRIPTIVE CIRCULAR UPON REQUEST 


E. A. SARGENT & CO. 


Importers, Makers and Dealers in Chemicals 
and Chemical Apparatus of High Grade Only 


155-165 East Superior Street CHICAGO, ILL. 
ESTABLISHED 1852—SEVENTY YEARS IN BUSINESS 
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DOCTORATES CONFERRED IN THE 
SCIENCES BY AMERICAN UNI- 
VERSITIES IN 1921 


THROUGH the generous cooperation of the 
registrars of the various American universities 
granting doctorates in the sciences, the Re- 
search Information Service of the National 
Research Council is able to offer the following 
compilation of doctorates granted during the 
collegiate year 1920-1921. Through this same 
cooperation statistics are now available for the 
period 1916-1919. The information for these 
three years has not been compiled heretofore 
and therefore was lacking in the tables as 
published last year (Science, 52, 478, 514). 
These figures are of value as an indication of 
the academic activity during the World War. 
As would be expected, the number of doctor- 
ates fell off as the size of the American army 
increased (1917, 372; 1918, 293; 1919, 180). 
This is a confirmation of the acknowledged fact 
that the scientific men of the country played 
an increasingly important part in the activities 
of the army and navy. 

In 1921 there were 332 doctorates conferred 
in the natural sciences by 32 institutions, as 
compared with 323 by the same number of 
institutions in 1920. (The figures reported in 
1920 by institutions and by subjects have been 
corrected in certain cases from later informa- 
tion). It is interesting that the figures for 
1917 should be so much higher than those for 
any other year reported in the tables. How 
long will it be before those figures are again 
reached ? 

Marked changes in the order of institutions 
are in the shift of Minnesota from nineteenth 
place in 1920 to tenth place in 1921, and of 
George Washington from tenth place in 1920 
to twenty-sixth place in 1921. Comparisons of 
this kind are of uncertain significance because 
the number of degrees granted by an institu- 
tion during any collegiate year depends upon 
many factors. 
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DOCTORATES CONFERRED IN THE SCIENCES BY AMERI- 
CAN UNIVERSITIES 





12 #°13 ‘14 "15 °16 #°"17 "18 *=«°19 (°20 "21 








Chicago ---..--.- 37 16 2@ SS 383 898 SB Be 8&8 @ 
Cornell ...._... 23 30 36 26 24 38 30 21 35 33 
Columbia ------ Sra 7rwrnin7TnTt hw wa 
AR. csicnissiianiteiengaiie 211913  @ M&M 23 S ° 4 2 
Harvard ~~~... BnmRewBwoeBeHeDs GbHAa SS 
California ...-.. 12 ? Rvs: -B BM. et MOS 
Johns Hopkins . 23 21 18 23 24 7 fo Soe 
ne ss it TT? sas et as a eB 
Wisconsin ------ 14 $$ OS: cae. At OS 9 2% 15 
Minnesota .-.--- 2 2 3 4 7 9 10 8 4 16 
Ohio State --.-- 5 0 0 1 2 8 7 3 6 8 
Princeton ~---.. 7 7 7 4 19 5 8 3 WW 8 
Re OE 2 2 2 2 3 9 4 5 7 
Mass. Inst. Tech. 6 1 2 2 3 4 4 1 8 7 
Michigan ---.---.- 8 10 Bie 62 8 4 i) :: 
eh cidugca Oe 7 #10 9 12 4 5 4 6 
Pennsylvania -.. 9 9 S: i; 3 7 10 8 5 5 
Stanford ....... 3 5 2 2 0 4 0 2 4 5 
ews {ice * 1 4 5 2 3 9 2 2 4 
Nebraska ....... 0 2 1 3 0 3 1 2 0 4 
New York --... 2 3 1 3 0 6 0 2 2 4 
Radcliffe .-..--- 0 0 8 0 0 1 0 1 1 3 
Washingt’n Univ. 1 3 1 5 0 2 2 1 3 3 
Bryn Mawr ----- 3 0 2 0 3 2 1 1 1 2 
Cincinnati -.-.. 1 2 2 0 2 1 1 1 2 2 
Geo. Washington 2 1 2 a 5 8 3 3 9 2 
N. Carolina .... 0 0 1 2 2 0 1 1 0 2 
Pittsburgh ---..- 1 5 0 4 0 5 1 2 2 2 
Catholic  .....-. 1 0 0 2 1 2 4 0 1 1 
Indiana ~-.....-- 4 1 2 4 3 2 4 1 5 1 
ee nS 0 0 0 0 0 0 0 1 1 
Syracuse -...--. 0 0 8 0 0 0 4 0 2 1 
Missouri -...... 0 1 1 1 3 2 3 0 2 0 
Northwestern ... 0 0 0 1 3 3 2 0 0 0 
Notre Dame .... ~ “s e = 3 0 1 0 0 0 
Washington .... - ra a is - 0 1 0 0 0 
Wiegtele 2 252<05 2 2 1 0 2 1 0 0 1 0 
Bete: ciicdions $4 2 0 0 0 1 0 0 0 0 
Totals _.........273 234 241 309 332 372 293 180 323 332 


DOCTORATES DISTRIBUTED ACCORDING TO SCIENCES 











"2 2 .26KB SH. UB SOP CS 
Chemistry -----. 78 68 71 85 115 108 75 54 9% 134 
Zoology -------- 20 26 25 82 33 80 33 % 38 3% 
Botany ~~...--<2 30 2 34 40 36 37 39 2 «48 «29 
Physics ........ 30 22 23 31 35 32 WW 18 19 2 
Psychology ---. 29 2 12 22 19 32 30 21 38 26 
Bectesislesy ---. 6 38 6 &£ GH HH 6 FT YF 
Mathematics ....22 21 25 23 3% 30 23 7 19 16 
Geology ----.--23 4 13 206 17 4 4 5 WT UI 
Physiology ----- ee Be Ae Se ie eae | eo ee 
Astronomy ..... 2 ll 2 7 6 5 0 1 4 5 
Geography ~----- 0 1 0 3 3 3 1 0 3 5 
Anatomy ------- 4-4 B22 § 1 SS. 2048 ot 
Anthropology ... 09 3 2 6 1 4°33... 9 2.3% 8 
Agriculture .---- ll .S Fist @ Be we eS 
Metallurgy --.-. 0 0 0 1 1 a | 1 aa 
Engineering .... 2 0 i2.. 2. S$ 4 1 5 1 
Pathology ---.-- 2. 8 Fw s 6 8582483 
Mineralogy ----- . . S 1 0 e. 2 0 0 0 
Meteorology -... 0 0 08 08 08 1 3° ie 
Paleontology -.-. 9 0 4 2 38 SO. 2. 3). 9 
Totals ..........273 234 241 309 332 372 293 180 823 332 
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THESES DISTRIBUTED AccoRDING To SuBJECT 
Agriculture 

CoRNELL: Charles Loring Allen, ‘‘Effect of age 
of sire and dam on the quality of offspring in 
dairy cows.’’ 

ILLINOIS: Jacobus Stephanus Marais, ‘‘Compara- 
tive agricultural value of phosphates of 
aluminium, iron and ealeium.’’ William Bar- 
bour Nevens, ‘‘Amino acid content and nutri- 
tive value of proteins of cottonseed meal.’’ 


Anatomy 

MINNESOTA: Leroy Adelbert Calkins, ‘‘ Morpho- 
metry of human fetus with special reference 
to obstetric dimensions of the head.’? Homer 
Barker Latimer, ‘‘Postnatal growth of the 
body. Systems and organs of the single-comb 
Leghorn chicken.’’ John Charmley McKinley, 
‘*TIntraneural plexus of fasciculi and fibers in 
the sciatic nerve.’’ Hjalmar Laurits Osterud, 
**Postnatal growth and development of repro- 
ductive tract in female albino rat.’’ 


Anthropology 

CALIFORNIA: Guy Montgomery, ‘‘Studies in prim- 
itive folksong.’’ Eda Lou Walton, ‘‘ Navaho 
traditional poetry.’’ 

Harvarp: Andrew Affleck Kerr, ‘‘Similarities in 
material culture between old and new world.’’ 
Samuel Kirkland Lothrop, ‘‘Ceramies of north- 
ern Costa Rica and western Nicaragua.’’ 


Astronomy 

CaLirorNIA: Priscilla Fairfield, ‘‘ Indeterminate 
eases of the orbit problem.’’ Hamilton Moore 
Jeffers, ‘‘Investigation of the orbits of the 
two components of Taylor’s comet (1916 I).’’ 
Jessica May Young, ‘‘Cause of the non- 
appearance of certain periodic comets on their 
predicted returns.’’ 

Cuicago: Alice Hall Farnsworth, ‘‘ Comparison of 
photometric fields of 6-inch doublet, 24-inch 
reflector and 40-inch refractor with some inves- 
tigation of the astrometric field of the re- 
flector.’’ Edison Pettit, ‘‘Form and motions 
of solar prominences.’’ 

Bacteriology 

CALIFORNIA: Laurence Fleming Foster, ‘‘Growth, 
viability and metabolism of Streptococcus 
hemolyticus.’’ | 

Cuicaco: Paul Roberts Cannon, ‘‘ Effects of diet 
on the intestinal flora.’’ John Everett Gordon, 
‘‘T, Relationship of pneumococeus to acute 
infections of upper respiratory tract in man. IT. 
Gram negative cocci in acute infections of the 
upper respiratory tract.’’ Bernard Wernick 
Hammer, ‘‘ Volatile acid production of 8. lac- 
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ticus and the organisms associated with it in 
starters.’’ 

CorNELL: Aaron Bodansky, ‘‘ Enzyme studies on 
Solanum eleagnifoliwm.’’ Charles Milton Car- 
penter, ‘‘Bacteriology of female reproductive 
organs of cattle and its relation to diseases of 
ealves.’’ Harrison August Ruehe, ‘‘ Effect of 
the process of manufacture on germ content of 
bulk condensed milk.’’ William Alonzo Whi- 
ting, ‘‘Possible relationship existing between 
the grouping‘ of bacteria in market milk and 
the utensil flora.’’ 

HarvarD: Boris Aronovitch, ‘‘Soluble toxie sub- 
stances produced by the organisms of the colon- 
typhoid group.’’ George Hoyt Bigelow, 
‘* Allergy in pneumonia as evidenced by intra- 
cutaneous reaction.’’ Leland David Bushnell, 
‘‘Bacteria found in spoiled canned asparagus.’’ 
Dwight Lewis Sisco, ‘‘ Epidemiological study of 
food poisoning. ’’ 

Jouns Hopkins: Howard Benjamin Cross, ‘‘ Pha- 
gocytosis in relation to terminal infections.’’ 
Kansas: Noble P. Sherwood, ‘‘Studies on com- 

plement. ’’ 

MASSACHUSETTS INSTITUE OF TECHNOLOGY: 
Murray Philip Horwood, ‘‘ Investigation of 
public health and sanitation of certain urban 
communities in Oklahoma.’’ 

MINNESOTA: Winifred Mayer Ashby, ‘‘ Destruc- 
tion of transfused blood in normal subjects 
and in pernicious anemia patients.’’ 

Yate: Harry Asher Cheplin, ‘‘ Transformation of 
intestinal flora with special reference to the 
implantation of Bacillus acidophilus.’’ Barnett 
Cohen, ‘‘ Effects of temperature and hydrogen 
ion concentration upon viability of Bacteriwm 
coli and B. typhosum in suspensions in water.’’ 
Charles Shelby Gibbs, ‘‘Factors that govern 
production of diphtheria toxin in artificial 
culture media. ’’ 

Botany 

CALIFORNIA: Frederick Monroe Essig, ‘‘ Morphol- 
ogy, development and economic aspects of 
Schizophyllum commune Fries.’’ Alice Maria 
Ottley, ‘‘Revision of Californian species of 
Lotus.’’ Albert Julius Winkler, ‘‘ Internal 
browning of the yellow Newtown apple.’’ 

Cuicago: Scott Verne Eaton, ‘‘Sulfur content of 
soils and its relation to plant nutrition.’’ Hope 
Sherman, ‘‘Respiration of dormant seeds.’’ 
Perry Daniel Strausbaugh, ‘‘ Dormancy in the 
plum.’’ 

CoRNELL: Sarkis Boshnakian, ‘‘Genetics of 
squareheadedness and of density and the rela- 
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tions of these to other characteristics in 
wheat.’’ James Marshall Brannon, ‘‘ Influence 
of certain sugars on plants with particular 


reference to dextrose and levulose.’’ William . 


Moore, ‘‘Spreading and adherence of arsenical 
sprays.’’ Harry Ashton Phillips, ‘‘Effect of 
climatic conditions on fruit trees in relation to 
blooming and ripening dates.’’ Thomas Wyatt 
Turner, ‘‘ Mechanism of physiological effects of 
certain mineral salts in altering the ratio of 
top growth to roct growth in seed plants.’’ 
Thomas Kennerly Wolfe, ‘‘Biometrical study 
of characters in maize.’’ 

Harvarp: Edward Franklin Gaines, ‘‘Geneties of 
bunt resistance in wheat.’’ Felix Gustaf Gus- 
tafson, ‘‘ Respiration of certain lower fungi.’’ 
Herbert Kendall Hayes, ‘‘Inheritance in wheat 
and maize. I. Inheritance of seed and spike 
characters in crosses between varieties of Triti- 
cum vulgare Vill. II. Production of high pro- 
tein maize by Mendelian methods. III. Critical 
analysis of methods of maize breeding.’’ 
Ondess Lamar Inman, ‘‘ Respiration as related 
to injury and recovery.’’ James Plummer 
Poole, ‘‘Comparative anatomy of the leaf of 
the Cycads with reference to the cycadofili- 
cales.’’ 

ILLINo1s: Cecil Frederick Patterson, ‘‘Growth in 
seedlings of Phaseolus vulgaris in relation to 
humidity and temperature.’’ 

InpIANA: Flora Charlotte Anderson, ‘‘ Develop- 
ment of flower and embryogeny in Martynia 
Louisiana Mill.’’ 

Iowa: Raymond Albert French, ‘‘Apogamous 
reproduction of Lactuca Ludovinciana (Nutt) 
Riddell.’’ 

MicuicgaN: Carl Downey LaRue, ‘‘ Results of 
selection within pure lines of Pestalozzia 
guepini desm.’’ 

MINNESOTA: Paul Work, ‘‘ Effects of nitrate of 
soda on the nutrition of the tomato.’’ 

PENNSYLVANIA: Charles Homer Arndt, ‘‘Growth 
of field corn as affected by iron and aluminium 
salts.’’ 

Sranrorp: L. J. M. Baas-Beckine, ‘‘Origin of 
vascular structure in the genus Botrychium.’’ 

WASHINGTON UNIvERSITY: Robert William Webb, 
‘*Germination of spores of certain fungi in 
relation to hydrogen ion concentration.’’ George 
Miller Armstrong, ‘‘Sulfur nutrition of fungi 
as affected by hydrogen ion concentration.’’ 

WISCONSIN: Eloise Gerry, ‘‘Oleoresin production: 
Microscopic study of effects produced on the 
woody tissues of southern pines by different 
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methods of turpentining.’’ James Geere 
Wickson, ‘‘ Value of certain nutritive elements 
in development of the oat plant and their rela- 
tion to chemical composition of grain and 
straw.’’ 

Yate: Albert Frederick Hill, ‘‘ Vegetation of 
Penobscot Bay Region, Maine.’’ 

Chemistry 

Brown: Samuel Reed Damon, ‘‘ Bacteria as 
source of the growth-promoting principle, 
water-soluble B; identity of water-soluble B 
and the antineuritic vitamine.’’ 

CALIFORNIA: Dwight Cooley Bardwell, ‘‘ Hydro- 
gen as a halogen in metallic hydrides.’’ The- 
ophil Frederic Buehrer, ‘‘ Critical solution tem- 
peratures of white phosphorus with various 
liquids.’? Paul Steere Burgess, ‘‘ Drained 
marsh soil, unproductive for peas.’’ William 
Henry Hampton, ‘‘ Potential of the iron elec- 
trode.’’ Thorfin Rustin Hogness, ‘‘Surface 
tensions and densities of liquid mercury, ecad- 
mium, zinc, lead, tin, and bismuth.’’ Sherwin 
Maeser, ‘‘ Physical and chemical properties of 
some tertiary amine-oxide derivatives.’’ 

Cuicago: Steward Basterfield, ‘‘ Derivatives of 
isourea and their pharmacological action.’’ 
Henry Leon Cox, ‘‘ Derivatives of linolic acid.’’ 
Frank Louis DeBeukelaer, ‘‘ Derivatives of 
phenylethyl- and phenyldiethylacetic acids.’’ 
Lillian V. Eichelberger, ‘‘Transformation of 
maleic to fumaric acid.’’ Warren Walter 


Ewing, ‘‘Attraction of mereury for other | 


liquids.’’ Leo Finkelstein, ‘‘I. Determination 
of radium in meteorites by the emanation 
method. II. Measurement of ranges of alpha 
particles by modified Bragg apparatus.’’ 
Aubrey Chester Grubb, ‘‘Chemical reactions in 
the corona.’’ Robert Stern Landauer, ‘‘Tri- 
atomie hydrogen.’’ Louis Melvin Larsen, 
‘‘T. Nitrotriphenylamines. II. Oxidation of 
diaminophenols.’’ George Ross Robertson, 
‘‘Organic derivatives of arsenic.’’ Frank V. 
Sander, ‘‘Preparation and resolution of dl-l, 
3-dihydroxybutyric acid.’’ James H. C. Smith, 
‘¢T. Estimation of sodium hyposulfite. II. Ar- 
senic derivatives of phenylaminoacetic acid.’’ 
Herman Vance Tartar, ‘‘Constitution of 
murexide and theory of dyes.’’ Harry Ben- 
jamin VanDyke, ‘‘Study of distribution of 
iodine in thyroid gland.’’ Edgar Wertheim, 
‘*Preparation of dl-p-sec.-butylphenylhydrazine. 
Resolution of dl-p-sec.-butylaniline.’’ Ying 
Chang Cheng, ‘‘Cohesion, adhesion, tensile 
strength, tensile energy, negative surface en- 





ergy, interfacial tension and molecular attrac- 
tion.’’ 


CINCINNATI: Joseph Laurence Donnelly, ‘‘ Quan- 


titative study of the action of monochloracetic 
acid upon various amines.’’ Edward Charles 
Mason, ‘‘Pharmacological action of lead in 
organic combination. ’’ 


CLarK: Charles Buell Hurd, ‘‘ Equilibria between 


calcium, hydrogen and nitrogen.’’ Walter 
William Lucasse, ‘‘Specific conductance of con- 
centrated solutions of sodium and potassium in 
liquid ammonia.’’ Edward Zeitfuchs, ‘‘ Vapor 
pressure of mixture of ammonia and xylene in 
neighborhood of their critical solution tempera- 
ture. Molecular weight of sodium tellurium 
complex in liquid ammonia.’’ 


CoLuMBIA: Howard Adler, ‘‘Formation of addi- 


tion compounds between formic acid and 
metallic formates; factors affecting stability 
of these compounds.’’ David John Beaver, 
‘*Effect of certain electrolytes on stabilizing 
and precipitating gold sols.’’ Jacob Julius 
Beaver, ‘‘Compound formation in phenol-cresol 
mixtures.’’ Mary Letitia Caldwell, ‘‘ Experi- 
mental study of certain diamino acids.’’ Ar- 
thur William Davidson, ‘‘Formation of addi- 
tion compounds between sulfuric acid and 
metallic sulfates.’’ Te Pang Hou, ‘‘Iron ton- 
nage.’’ Norma Eva Johann, ‘‘ Composition of 
ammonium phosphomolybdate and the deter- 
mination of phosphorus.’’ Samuel Jacob Kiehl, 
‘* Hydration of sodium metaphosphate to ortho- 
phosphate in varying concentrations of hydro- 
gen ion at 45°.’’ Victor Kuhn La Mer, ‘‘ Effect 
of temperature and concentration of hydrogen 
ions upon rate of destruction of the antiscor- 
butic vitamine.’’ Leland Judson Lewis, ‘‘ Hy- 
drolysis of fats by reagents made from 
cymene.’’ Ernest Elmer Lyder, ‘‘ Thermal 
decomposition of oil shale.’’ Alice R. T. Mer- 
rill, ‘‘ Experimental studies of cystine.’’ Martin 
Meyer, ‘‘Dehydrothiotoluidine, its isomers, 
homologues, analogues and derivatives.’’ Wil- 
liam Alvin Mudge, ‘‘Saturated potassium 
chloride calomel cell.’’ Franciseo A. Quisum- 
bing, ‘‘Conditions affecting determination of 
reducing sugars by Fehling solution.’’ Harold 
Lester Simons, ‘‘ Mechanism of hydrolysis of 
sucrose by invertase.’’ Jesse Wilbur Stillman, 
‘*Determination of copper by electrolytic 
deposition.’’ Paul Miller Giesy, ‘‘ Placental 
hormone. ’’ 


CorneLL: Archibald Mortimer Erskine, ‘‘Reac- 


action between hydrazine and hydrogen per- 
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oxide.’’ Axel Ferdinand Gustafson, ‘‘ Effect of 
drying soils on water-soluble constituents.’’ 
Archie Bernhard Hoel, ‘‘ Edison storage cell.’’ 
Howard Campbell Jackson, ‘‘ Neutralization of 
cream for buttermaking.’’ Stuart Deming 
Jackson, ‘‘o-Cresolsulfonphthalein and some of 
its derivatives.’’ Louise Kelley, ‘‘p-Hydroxy- 
benzoyl-o-benzoic acid and some of its deriva- 
tives.’’ Alexander McTaggart, ‘‘Influence of 
certain fertilizer salts on the growth and nitro- 
gen content of some legumes.’’ John Graham 
Thompson, ‘‘Removal of silicon from zirkite 
ore in the electric furnace.’’ 

GrorGeE WASHINGTON: Carl D. Garby, ‘‘ Hydro- 
gen ion concentration and acidity of corn meal 
undergoing spoilage.’’ 

HarvarpD: Goodwin LeBaron Foster, ‘‘Glucose to 
nitrogen ratios of the phlorhizinized dog, cat 
and rabbit and the depancreatized dog.’’ Lee 
Irvin Smith, ‘‘I. Addition reactions of unsat- 
urated ketones. II. Bromination of acetoacetic 
ester. III. Action of alkalis on nitrocyclo- 
propanes.’’ Charles Phelps Smyth, ‘‘Solid 
thallium amalgams.’’ Benjamin Leslie 
Souther, ‘‘I. Hydroxypyridines. II. §-Ketonic 
nitriles.’’ Philip Francis Weatherill, ‘‘I. 
Change in volume of potassium chloride upon 
solution in water. II. Revision of the atomic 
weight of silicon.’’ 

ILLINOIS: Manson James Bradley, ‘‘ Decomposi- 
tion processes applicable to certain products of 
coal earbonization.’’ John Bernis Brown, 
‘*The highly unsaturated fatty acids of fish 
oils.”’ George Hopkins Coleman, ‘‘ Action of 
nitrogen trichloride on ethyl chloride, benzene, 
toluene and benzyl chloride.’’ Max Shaw 
Dunn, ‘‘ Preparation, properties and metabolic 
behavior of deaminized proteins.’’ Robert 
Edman Greenfield, ‘‘Chemical reactions in 
water purification using the hydrogen elec- 
trode.’’ John Abderdeen Gunton, ‘‘ Reinvesti- 
gation of the proximate composition of Rhamus 
frangula.’’ Leonard Francis Yntema, ‘‘ Ultra- 
violet are spectrum of yttrium.’’ 

JoHNS Hopkins: William Herbert Bahlke, 
‘*Vapor pressure of aqueous solutions of lithium 
chloride at 20° ©.’’ David Charles Jones, 
‘*Ternary critical solution temperatures as cri- 
teria of liquid purity.’’ John Fitch King, 
‘*Structure of liquid mixtures from the stand- 
point of dielectric constant refractive index 
density.’’ Simon Klosky, ‘‘Silica and impreg- 
nated silica gels.’’ Isaac Newton Kugelmass, 
‘*Rate of solution of colloidal ferric hydrox- 
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ide.’’ William Lloyd Linton, ‘‘Compressibility 
of liquids and mixed organic liquids.’’ Ben- 
jamin Simon Neuhausen, ‘‘System ammonia- 
water as a basis for the theory of the solution 
of gases in liquids.’’ Hugh Klemme Parker, 
‘*Vapor pressure of aqueous solutions of cane 
sugar at 20° C.’’ Florence Powdermaker, 
‘*Prematurely senile rats.’? James Edwin 
Sharp, ‘‘ Proposed method for obtaining a con- 
stant measurable surface of mercury for meas- 
uring absolute adsorption. ’’ 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY: 
John Campbell, ‘‘Continuous process for pro- 
duction of perchlorates from alkali chlorides.’’ 
William Richard Hainsworth, ‘‘ Effect of high 
pressures on the hydrogen-calomel galvanic 
eell.’? David Burger Joubert, ‘‘Equation of 
state for methane.’’ Max Knobel, ‘‘ Activities 
of the ions of potassium hydroxide in aqueous 
solution.’’ Melville Johnston Marshall, ‘‘ Heat 
of adsorption of gases and vapors on char- 
coal.’’ Charles Baldwin Sawyer, ‘‘ Nitrogen in 
steel. ’’ 

MICHIGAN: Frederick Franklin Blicke, ‘‘ Quinoida- 
tion in the triarylmethyls and in the salt-like 
derivatives of the triaryl carbinols.’’ Dwight 
Clark Carpenter, ‘‘Anomalous osmose of elec- 
trolytes with colloidion membranes.’’ Wesley 
George France, ‘‘ Transference numbers of sul- 
furic acid and the influence of gelatin on trans- 
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THE ORGANIZATION OF 
KNOWLEDGE 


Il 

The aim of all organized knowledge is to in- 
crease the certainty of prediction, or as a 
practical question the science of forecasting, 
the urgency of which was never more apparent 
than it is to-day. As has been said by Jevons, 
“With the progress of any branch of science 
the element of chance becomes much reduced,” 
for “Not only are laws discovered which en- 
able results to be predicted . . . but the 
systematic examination of phenomena and sub- 
stances leads to important and novel discoveries 
which can in no sense be said to be accidental.” 
The application of this principle to the science 
of human relations is obvious, yet rarely recog- 
nized with the required degree of clearness. 
A vast amount of human activity continues 
to be carried on, crude as it may be, in dis- 
regard of past experience but of necessity as 
an adventure or speculation, the evil results 
of which are most likely to fall upon others 
than those directly concerned. It is not only 
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true that “hopeless causes do not always fail” 
(in the temporary human sense), but that 
wrongful causes or courses may prove profit- 
able—for a time—and to those directly con- 
cerned. It requires to be clearly kept in mind 
in considering civilization as a science of hu- 
man relations that in this respect the interests 
of the individual and society may be diametri- 
eally opposed to each other. But just as the 
police powers control criminal propensities, so 
the powers of organized knowledge and of 
demonstrated experience hold in check the reck- 
less intellectual speculations of the audacious 
but uninformed. In its final analysis the only 
eure of a fallacy is a demonstrated fact so 
clearly stated and properly applied that the 
truth must prevail and prove triumphant. 

This conclusion is summed up by President 
David Starr Jordan in the remark that “The 
final test of truth is its livableness, the degree 
to which we trust our lives to it.” However 
much falsehood may prevail and prove an in- 
dividual advantage—for a time—in the long 
run it is only “by means of experience, person- 
al and collective, that the human race main- 
tains itself on earth.” Such experience, 
also in the words of Jordan, “concerns 
itself chiefly with the relations of objects rather 
than with their ultimate constitution or their 
intimate nature,” for “it gives the truth actu- 
ally needed in actual life and it furnishes the 
means for the acquisition of more complete 
conceptions whenever in the intricacies of life 
such better knowledge is needed.” 

The principle here laid down is fundamental 
to a science of human relations. When the 
demand arises for practical knowledge, for safe 
guidance in affairs of business or state, the 
first essential need is a basis of agreed upon 
facts, only too often wanting in the case of 
those who essay upon leadership in the 
troubled waters of political, economic, or social 
controversy. 

It is likewise with every question, great or 
small, upon which mankind stands in need of 
better knowledge to eliminate the prevailing 
error and misapplication of human effort. 
Only by organizing knowledge in the manner 
here suggested will it be possible to seeure the 
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future against the vast amount of erroneous 
conclusions which now hamper progress in 
practically every important direction in which 
further progress is most essential for the good 
of all mankind. No elaborate philosophical 
treatise on the “Foundations of Knowledge” 
or the “Human Intellect” meets this need. If 
typhus is at our door or sleeping sickness no 
vague advice on preventive measures, however 
well meaning, meets our needs of the situa- 
tion or the expectations of the public. No 
philosophical platitude, no pious phrases of 
politics held the Indian in his struggle to sur- 
vive in competition with an unlike civiliza- 
tion in some respects inferior to the moral and 
physical standards of primitive life. 

In very truth it is much easier to evolve 
speculative theories about knowledge than to 
ascertain the truth or the facts concerning 
even the most commonplace matters of every- 
day existence. Herein lies the conflict between 
mathematics and statistics and the menace of 
over-emphasis of the mathematical judgment in 
matters which are largely questions of facts 
and not of philosophical inference. Because 
mathematics are useful—if not indispensable— 
in astronomy or engineering it does not at all 
follow that mathematical speculations can safe- 
ly be applied to problems in biology or vital 
and social statistics. The practical truths of 
every-day life are relative and not absolute, 
all more or less conditioned by the human judg- 
ment, totally at variance with the ascertain- 
ment of the truth of physies or chemistry. The 
mode of reasoning most useful in sociology or 
political science is essentially different from the 
intellectual concept of accuracy in the trans- 
mission of sound waves or the transformation 
of energy applied to a steam engine or a tur- 
bine. Hence I am at a loss to understand the 
conclusion of Jevons that “As science pro- 
gresses, its power of foresight rapidly increases 
until the mathematician in his study seems to 
acquire the power of anticipating matters and 
predicting what will happen in stated cireum- 
stances before the eye of man has ever wit- 
nessed the event.” No mathematician gave 
a forecast of the coming of the great 
influenza epidemic of 1918-19, no weather 
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forecast of a coming storm depends upon 
mathematics, no fall in prices or rise in wages 
needs the aid of the mathematician to prognos- 
ticate events depending largely on unforesee- 
able contingencies, and finally, no mathema- 
tician could have or did forecast the great war 
and its duration and consequential loss of life 
and property. But knowledge properly or- 
ganized would aid enormously in developing 
the prophetic judgment free from bias or the 
influence of custom or tradition. Such organi- 
zation should be the first instead of the last, 
the most important instead of the most ne- 
glected duty of the state. Without it the pres- 
ent chaos and confusion must continue, while 
the consequences must become more disastrous. 
Properly organized knowledge on the multitude 
of matters that concern the state and society 
would within a single generation do more to 
advance the cause of true civilization of science 
and human progress than any other discovery 
within the realms of possibility. 

Nothing that I have said should be con- 
strued as opposed to original thought, to the 
fullest uses of the imagination, lead the con- 
clusions where they may. . Such speculations 
concern the individual and represent opinions 
which may or may not be accepted as a guide 
to action in the affairs of every-day life. I 
am concerned with judgments of a public or 
universal nature brought forward as a con- 
tribution to truth, based upon the ascertained 
and digested facts of human experience. I 
agree entirely with Professor Dearborn that it 
is wrong “to be forever putting facts into the 
mind while never providing time to use them 
in thought,” and I also agree with his view 
that “rules for thinking are wholly unneces- 
sary,” just as I am convinced of the non-utility 
ef a knowledge of technical grammar in the art 
of writing. But what belongs to the realm of 
the imagination is a thing apart in the life of 
&@ man who is conscious of his intellectual re- 
sponsibility in matters of fact and particularly 
when the facts represent collective experience 
or conclusions drawn from assembled aggre- 
gates usually in the nature of statistical data. 
No man has a right or a privilege to say that 
he knows what to him is only a matter of be- 
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lief. On all questions of public policy, where 
far-reaching consequences are involved in pres- 
ent-day action, it is the first duty of the states- 
man to make sure of his facts, to clearly differ- 
entiate facts from opinion, and to act. with 
absolute impartiality upon the evidence. Ac- 
curacy of judgment will be conditioned large- 
ly by the state of organized knowledge and 
its intelligent coordination to the end in view. 
There is much lip service of coordination in 
science and government, but a woeful lack of 
it in practice. To the extent that knowledge is 
better organized such coordination will be- 
come more effective as a matter of course. 
Much of what is said here is implied in 
learned philosophical discussions, failing, how- 
ever, to emphasize the practical viewpoint as 
illustrated in every-day experience. Thus the 
really extraordinary essay on “The System of 
the Sciences,” by the late Professor Ostwald, 
prepared for the inauguration of the Rice In- 
stitute, must needs aid materially the cause of 
a better method of systematizing knowledge, 
although failing in the most important parti- 
cular of outlining a method of classification 
and arrangement by which the knowledge ex- 
tant can be made more readily accessible. For 
illustration, the suggestion that “the ordering 
of facts and their relationship in each indi- 
vidual science is the first and most important 
function in its development” is explained as 
“a discoverer of new facts may not content 
himself with simply imparting these facts to 
the world at large, but only after having recog- 
nized and fixed them does there arise for him 
the new great essentially scientific duty of 
demonstrating the relationship borne by these 
new facts to the existing order of knowledge 
in a particular field and of thus rendering 
them real organic parts of the entire science 
in question.” But this admirable principle is 
not elucidated as it should have been by some 
concrete illustration based on extended experi- 
ence. For while it is perfectly true that “An 
ordering process of this kind in each particular 
science has always been the principle of all 
progress,” this conclusion is far from being 
as clearly recognized as it should be. 
Seience, in the words of Karl Pearson, 
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“elaims for its heritage the whole domain to 
which the knowledge can be legitimately ap- 
plied,” and this is amplified by the remark 
that “knowledge is essentially a description 
and not an explanation,” it being held at the 
same time that the object of science is to 
describe in conceptual shorthand the routine of 
the past. Hence the importance of the 
fact-gathering process being made as thor- 
ough as it is required to be impartial. 
Pearson properly points out the limitations of 
Sir Francis Bacon’s classification of the scien- 
ces, failing in the supreme essential of a “clear 
distinction between the material of knowledge 
and knowledge itself, between the real and the 
ideal, or between the phenomenal world and 
the unreal products of metaphysical thought*” 

This discussion of an adequate method of 
classification is most illuminating, and the dif- 
ferent attempts that have been made “show 
how dangerous it is for any individual to at- 
tempt to classify the sciences even if he pos- 
sesses Spencer’s ability.” Pearson disavows 
for his own system the pretense of “logical 
exactness.” For, he remarks, “science is not 
a mere catalogue of facts, but is the concep- 
tual model by which we briefly resume our 
experience of those facts.” But it would have 
been to better advantage if these learned con- 
clusions had been illustrated by a few con- 
erete examples, for only in this wise can our 
actual shortcomings be brought home to us. 

From Bacon and Compte to Jevons, Spencer 
and Pearson, the classification of the sciences 
has been confused with the organization of 
knowledge as a prerequisite for an adequate 
and satisfactory systematic outline of the or- 
der of the universe. Pearson’s’ own classifica- 
tion into abstract, concrete, and biological 
sciences may possibly answer the purpose, but 
certainly not his amplification that these are 
united pair and pair “by applied mathematics 
and biophysics.” : 

More has been claimed for mathematics than 
for any other branch of science. Granted that 
“Tt is the science of exact thought as applied 
to natural phenomena,” it does not at all fol- 
low that it is essential or even advantageous 
in matters in which the approximate truth 
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guides human actions—ever has and ever will, 
beeause of the variable conditions which gov- 
ern our existence or the collective existence 
of all mankind. No one has essayed upon this 
question to better advantage than Sir Wil- 
liam Hamilton in his discussion on “The Study 
of Mathematics as an Exercise of Mind.” 
Thus, for illustration, the rather startling ob- 
servation that “If we consult reason, experi- 
ence, and the common testimony of ancient and 
modern times none of our intellectual studies 
tend to cultivate a smaller number of faculties 
in a more partial or feeble manner than mathe- 
matics.” He quotes a German -authority 
to the effect that “We shall first of all 
admit that mathematics only cultivate the 
mind on a single phasis. Their object is mere- 
ly form and quantity. They thus remain, as 
it were, only on the surface of things without 
reaching essential qualities or their internal or 
far more important relations—namely, the 
feelings and the will—and consequently without 
determining the higher faculties of activity. 
So likewise on the other hand the memory and 
imagination remain in a great measure unem- 
ployed.” 

Sir William Hamilton was of the opinion 
that mathematics “do not cultivate the power 
of generalization” and what is even more im- 
portant as a practical conclusion “the study 
of mathematics educates to no sagacity in de- 
tecting the fallacies which originate in the 
thought itself of the reasoner.” It is of 
the utmost importance for the present pur- 
pose that this conclusion should be clearly 
grasped. It being held that the inductive pro- 
cess of reasoning, or from the particular to the 
general, is the only process by which, in the 
vast majority of cases, conclusions can be cor- 
rectly arrived at, it must be self-evident that 
a process of reasoning by pure deduction can 
not likewise serve the same or a better purpose. 
Sir William Hamilton makes this point more 
clear in the statement that “The art of reason- 
ing right is assuredly not taught by a process 
in which there is no reasoning wrong,” or to 
use his own illustration, “we do not learn to 
swim in water by previous practice in a pool 
of quicksilver.” The process of fact hunting, 
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fact assembling, and fact analysis is the pre- 
requisite for fact statements, and it is fact 
statements alone that are entitled to the serious 
consideration of those whose judgment and 
decision affects the present or future welfare 
of those concerned in the results of the fore- 
casting process. 

The organization of knowledge is concerned 
with the interpretation of the phenomena of 
every-day experience and not with a theory 
applied to their interpretation, indifferent to 
the facts or the nature of the facts considered. 
This conclusion is admirably set forth by Sir 
William Hamilton in the words that “Mathe- 
matics often afford us no assistance either in 
conquering the difficulties or in avoiding 
the dangers which we encounter in the 
great field of probabilities in which we live.” 
It is, therefore, mere phraseology to say that 
“The leading characteristic of mathematics is 
that it deals with properties and ideas which 
are applicable to things just because they are 
things and apart from any particular feelings, 
emotions, or sensations in any way connected 
with them.” (Whitehead). It is precisely 
the truth that mathematics deals with 
truth in the abstract that it is so largely in- 
applicable to questions in which the very best 
judgment can only represent an approxima- 
tion to the ideal but nevertheless workable 
truth. Or, as Sir William Hamilton remarks, 
“Of observation, experiment, induction, ana- 
logy the mathematician knows nothing,” yet 
it is of all these that organized knowledge 
must take cognizance if it is to serve the use- 
ful purpose of advancing the truth by which 
men live. 

I can not for the present enlarge upon this 
view, recalling, however, the previously quoted 
remark of Professor David Starr Jordan that 
“The final test of the truth is its livableness, 
the degree to which we may trust our lives 
to it.” No theory of probability, however 
useful in perfecting contingency calculations, 
can be safely applied to the countless questions 
upon which facts and mere facts alone will 
permit of a judgment “to which we may trust 
our lives.” No mathematical figments can make 
up for deficiencies in knowledge of funda- 
mental truth. 
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Limitations of space preclude an adequate 
discussion of the methods pursued in the or- 
ganization of the library and information 
service of my office. The methods of organ- 
izing knowledge must necessarily vary in detail 
with the nature of the subject matter, but in 
my own experience of thirty years I have found 
no difficulty whatever in gaining a reasonable 
degree of control over a wide range of essen- 
tially different sets of facts and data, systemat- 
ically arranged upon the principles of easy 
accessibility, completeness of experience as to 
time and place and reasonable economy in 
expense. All general information in my office 
other than such as is represented by books and 
pamphlets is first filed under a uniform en- 
velop system arranged, however, in precisely 
the same manner as the books and pamphlets 
on the subject index plan. 

The classification adopted rests upon the 
conception that the basis of modern progress 
is essentially economic, but the term eco- 
nomies is used in the broadest sense and made 
to include social and allied sciences and activi- 
ties. The first division of organized knowl- 
edge in use in my office bears, therefore, the 
title “Economies.” Under the second division 
is comprehended “Statistics and Information”; 
this section is sub-divided into United States 
and Foreign Countries. Both of these sections 
are sub-divided into about thirty minor divi- 
sions, which readily admit of being enlarged, 
if oceasion should require; but I have found it 
more advantageous to avoid too many minor 
sub-divisions, so as to make the indexing of 
the information as automatic as possible. The 
fourth section is entitled “Labor and Industry,” 
being practically technological, having to do 
with all industrial processes, labor conditions, 
occupational diseases, occupational accidents, 
ete. The fifth section bears the title “Public 
Health,” but this is limited to the United States, 
simply as a matter of convenience, for in the 
general statistical information section public 
health is Sub-section 8, including, of course, 
vital statistics. The sixth and last section 
bears the general title “Science, Medicine and 
Research,” including a vast range of more or 
less allied subject matters. 


Throughout “information” consists chiefly of 
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newspaper clippings, magazine articles, articles 
from technical periodicals, ete. Priority 
throughout is given to original sourees of in- 
formation, including any and all official re- 
ports, documents, etc., of value. Aside from 
the foregoing, there is a section on Graphics, 
which is becoming a matter entitled to 
separate consideration, on account of the 
growing demand for graphic publicity of social, 
medical and economic experience. As thus con- 
eeived, the organization of knowledge can be 
brought within the compass of six general divi- 
sions, which can easily be memorized and into 
which numerous special sub-divisions fit auto- 
matically on the principle of associated ideas. 
FREDERICK L. HOFFMAN 
PRUDENTIAL INSURANCE COMPANY 


or AMERICA 
Newark, N. J. 





AMERICAN BIOLOGICAL STAINS 
COMPARED WITH THOSE OF 
GRUBLER 


In a recent article! the writer called atten- 
tion to the need of standardizing biological 
stains now that those of American manufac- 
turers are on the market. In this article men- 
tion was made of the fact that the American 
stains had a rather bad reputation among bio- 
logists not necessarily because of their actual 
poor qualities, but merely because they are dif- 
ferent from the Griibler stains which were 
standard before the war. It was stated at this 
time that the Society of American Bacteriolo- 
gists was beginning an investigation of the 
American stains, and the cooperation of other 
scientific bodies was urged. Since the article 
in question was written much cooperation of 
this kind has been secured and the work has 
been put on a much broader basis. For this 
reason it seems well at the present time to in- 
sert in these pages a brief report on progress, 
particularly since many interesting results have 
already been obtained in comparing the various 
brands of stains. 

Still more recently there appeared in this 


1H. J. Conn, The Production of Biological 
Stains in America, Science, N. 8., 53: 289-290. 
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journal? a statement as to a project of the 
National Research Council on the standardiza- 
tion of biological stains. This work of the 
National Council is the out-growth of the in- 
vestigations already made by the bacterio- 
logical society. Several of the national scien- 
tific organizations, notably the Botanical So- 
ciety of America and the American Society of 
Zoologists, are already taking active part in the 
work. As a result there are now some forty 
bacteriologists who have taken part in the 
bacteriological tests of the stains, about fifteen 
zoologists who are examining certain stains for 
cytological and other histological work, and it 
is expected shortly to have a similar group of 
botanists taking part in the work. The hearty 
cooperation of all of these investigators, lo- 
cated in many different institutions all over the 
country, is one of the most pleasant surprises 
the work has brought out. The tests involved 
are often quite time-consuming and the willing- 
ness of the collaborators to carry them out 
without question of remuneration or credit for 
the work is felt to show that biologists in gen- 
eral are keenly interested in the subject. With- 
out their eager cooperation the work would have 
been impossible, and much credit is due to all 
of them. 

The work has brought out quite plainly that 
three series of tests are necessary in standardiz- 
ing any particular stain: first it must be tested 
for bacteriological staining; second for histo- 
logical staining; and third its chemical com- 
position must be determined so far as the pres- 
ent status of dye chemistry makes this pos- 
sible. At present three stains or groups of 
stains have been tested from the bacteriologi- 
eal standpoint: fuchsin, methylene blue, and 
the gentian and methyl violets. Of these, 
methylene blue and gentian violet are now be- 
ing tested in histological work. In addition 
to these, histological tests are being made of 
safranin, hematoxylin, orange G and eosine. 
Chemical work, through the cooperation of the 
Department of Agriculture in the Color Labora- 
tory, under Dr. Ambler, has been done on 
methylene blue, and similar tests are shortly 


2The Standardization of Biological Stains, 
Science, N. 8., 53: 289-290, 1921. 
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to be made of gentian violet. Although the 
work has only just begun, enough information 
has already been obtained so that certain pub- 
lie statements ean safely be made. 

In the first place, it has been learned that 
there is no justification for implicit faith in the 
Griibler stains. They are apparently not near- 
ly as pure as those that are now made in 
America. It has for a long time been well 
known that certain Griibler stains were cut 
with inert material such as dextrin or salt, 
and the recent chemical tests that we have made 
show very plainly the greater percentage of 
color in nearly all the American samples ex- 
amined. Possibly in some cases the greater 
concentration of the American stains may have 
been the cause of the poor results obtaimed 
with them, since the directions for preparing 
staining solutions are all based upon the 
Griibler stains. In the second place, it has 
been found that the Griibler stains are not as 
constant or uniform as it used to be supposed. 
Some examples of Griibler’s methylene blue 
for example are entirely satisfactory for stain- 
ing dried milk smears, while other samples, 
the authenticity of which can not be ques- 
tioned, have the property of dissolving casein 
and washing the milk smears off of the sides. 
Furthermore, certain Griibler samples of orange 
G prove entirely satisfactory in the Fleming 
triple stain while other samples are very un- 
satisfactory, ranking with the poorest Ameri- 
can samples in this respect. It has been 
noticed with much interest that when an in- 
vestigator has been using for histological pur- 
poses a sample of some Griibler stain from 
his own laboratory, and also various unknown 
samples sent to him, in which another Griibler 
sample was included, he has invariably reported 
his own sample of the Griibler stain as much 
superior to the unknown sample. From this 
it has been concluded that the Griibler stains 
vary as much as the American stains and that 
a histologist naturally reports best results 
with that particular sample with which he has 
had experience. 

As to the qualities of American stains, it 
can be said without hesitation that they are in 
general very good. This is particularly true 
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of the bacteriological stains, to which for one 
reason or another the manufacturers have given 
most attention. Certain American methylene 
blues, in particular, are decidedly superior to 
any we were used to before the war. This 
statement is made on the basis of very severe 
bacteriological tests and of chemical analyses 
as well. There seems to be no question but that 
it will be possible to find American-made stains 
of practically all kinds desired by biologists as 
good or even better than those obtained from 
abroad. 

The chief uncertainty in the situation at 
present is whether the producers of the stains 
will stay in the business. This matter may 
be settled one way or the other by action of 
Congress before this paper appears in print; 
but whatever is done in the matter, it is de 
cidedly to be hoped that certain of the Ameri- 
can stains which some of us biologists now in- 
variably choose in preference to the Griibler 
products, will continue to be available to us. 


H. J. Conn, Chairman, 
Committee on Standardization of Biological 
Stains, National Research Council 


GENnEvA, N. Y., 
JANUARY 15, 1922 





SCIENTIFIC EVENTS 
THE STANDARDIZATION OF INDUSTRIES 


Briuuions of dollars can be saved by Amer- 
ican industry if a comprehensive program of 
standardization is carried out, according to 
E. C. Peek of Cleveland, O., chairman of the 
standardization committee of the American 
Society of Mechanical Engineers. Mr. Peck 
writes : 

The German work is of special interest to those 
responsible for the management of American 
industries, not only because of its importance, but 
also because of the similarity in the historical 
conditions surrounding the national standardiza- 
tion movements in Germany and in America. 


Mr. Peck says that mass production is no 
longer primarily an American development, but 
that the lesson of the war has brought home to 
European countries realization of its signi- 
ficance, so that to-day in these countries far 
reaching programs of industrial standardiza- 
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tion are being carried out. These countries are 
employing systematic cooperative effort of 
industries functioning through national indus- 
trial associations, technical societies and gov 
ernment bureaus. 

It behooves managers of American industries to 
intensify their efforts toward standardization or 
they will be left behind in the competition for 
world commerce. It is not enough that there be 
standardization work done by sections of indus- 
tries and by individual firms, although such work, 
prior to the war, made possible a considerable 
amount of mass production, which attracted the 
attention of European industrialists. 

To reap the full benefits the work must be 
broadened and intensified, and made national in 
its scope. This requires the joint effort of man- 
ager and engineer, of producer, distributor, con- 
sumer and independent specialist, all speaking 
through the organized bodies which represent 
their interests. 

The many benefits of standardization are by no 
means limited to the production side. In the long 
run standardization is bound to be of even 
greater importance in the reduction of distribu- 
tion and selling costs,—perhaps the most import- 
ant problem of our economic system. A compre- 
hensive program of standardization planned and 
carried out by our great national industries will 
mean the saving of hundreds of millions—even 
billions of dollars. 


The American Society of Mechanical Engi- 
neers will take up the question of standardiza- 
tion and research at a five-day meeting to be 
held in Atlanta, Ga., beginning on May 8. The 
society in its statement on German progress 
says: 

The standardization movement in Germany is 
particularly significant, since Germany is one of 
the three leading industrial countries. The indus- 
tries of Austria, Holland, Sweden and Switzer- 
land are so intimately related to those of Ger- 
many on account of geographical and other rela- 
tionships that they are necessarily affected very 
largely by developments in Germany. 

It appears that the work is being woven very 
intimately into the industrial fabric. The very 
large number of standards purchased by the 
industry, and the fact that the central organiza- 
tion has 5,000 firms which are cooperating mem- 
bers, are a sufficient indication of this. 

There seems to be a striking analogy between 
the present standardization movement in Ger- 
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many and the research movement developed there 
a generation ago. Whatever estimate one may 
place upon the réle it played in German industries 
generally, every one agrees that research was 
fundamental in the development of their great 
chemical industries. The réle which the Germans 
are expecting standardization to play in all their 
industries would be not unlike the réle which 
research has played in their chemical work. 


MORE “GLASS FLOWERS” AT HARVARD 

THE Harvard Alumni Bulletin states that 
Rudolph Blaschka, the artist who, at Harvard, 
with his father, modelled the famous “glass 
flowers” in the Botanical Museum at Harvard 
University, has begun work on a supplementary 
collection of glass models of grasses and sedges, 
which will be displayed on their completion in a 
room adjoining the Ware collection of glass 
flowers. Walter Deane, 70, formerly president 
of the New England Botanical Club, has con- 
sented to aid in providing Herr Blaschka with 
American material for the construction of the 
new models. 

The Ware collection now on exhibition will 
be practically complete when twenty models and 
fifty magnified anatomical details, now in the 
artist’s studio in Germany, have been trans- 
ported to this country. It is unsafe to transport 
them under existing conditions, especially since 
their removal to Boston cannot yet be secured 
“in bond.” Up to the time of the war the glass 
flowers were shipped direct to Boston and then, 
by the courtesy of the Custom House officials, 
were carried directly to the Museum in Cam- 
bridge and were unpacked safely at the 
University. 

The collection now illustrates 160 families of 
flowering plants, 540 genera, and 803 species, 
and there are more than 3,200 analytical magni- 
fied details. The range of the exhibition is 
sufficiently extensive to give a clear idea of the 
relations of these important families and species 
to each other. The skill which has copied in 
glass every minute detail of structure of the 
plants has been devoted solely to Harvard Uni- 
versity. All of the specimens which have been 
made since 1895 are the artistic handiwork of 
Rudolph Blaschka, who has carried on all of 
his study and his modelling single-handed in 
his studio in Germany. 
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THE NEW BUILDING FOR FORESTRY AT 
YALE UNIVERSITY 

Yaue’s new Forestry School building will 
cost about $300,000 and will be situated on 
Prospect Street, on the Sage-Pierson Square, 
on which several large laboratories are being 
erected, including the Osborne, Sloan, Harri- 
man and Sterling structures. It is the gift of 
William H. Sage of Albany, a member of the 
Yale class of ’65. The architect is William 
Adams Delano of New York City, Yale, 95. 

The ground slopes from north to south 
abruptly and advantage has been taken of this 
fact to gain a full lighted story in the base- 
ment. While the building is three stories high 
at the north, it is practically four at the south. 

The building will conform in architectural 
treatment and material with the others on this 
quadrangle. It will be of fireproof construc- 
tion, with slate roof. The ground floor will 
contain the Forest Club room with a fireplace 
and ample windows to the west. Wood for the 
panels has been offered by the New York 
Lumber Trade Association and a great variety 
of woods will be used without destroying the 
architectural quality of the room. On the same 
floor will be the laboratory for testing woods, 
requiring heavy machinery and solid founda- 
tions. 

On the first floor is the library, a room 24 by 
40 feet and 14 feet high, which will be divided 
into aleoves by book cases. This will be purely 
a departmental library. On this floor will also 
be the administrative offices, and a large lecture 
or assembly room fo seat about 150 people. 

On the second floor will be two class rooms, 
a drafting room and a silver-culture laboratory, 
besides private work rooms for the staff. The 
top floor under the roof will be well lighted by 
skylights and will give ample working space 
for the main laboratory, the herbarium, and 
wood collections, and some special research 
rooms. 

The corridors on the library and top floors 
have been made amply wide to give room for 
cases of specimens. They serve, therefore, the 
double purpose of corridor and museum. A 
freight elevator in the southeast corner accessi- 
ble from the roadway will make it possible to 
lift heavy objects to every floor. 
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THE WASHINGTON CONFERENCE ON 
PUBLIC HEALTH 

THERE was held this week under the auspices 
of the United States Public Health Service in 
Washington a conference of deans of schools 
of public health and medical schools, presidents 
of universities with which these schools are 
connected, a selected number of professors of 
public health subjects and men actively en- 
gaged in public health work, on “The Future 
of Public Health in the United States and the 
Education of Sanitarians.” 

After considering the present status of the 
public health movement and present facilities 
for the education of health officers and other 
sanitarians, the conference considered various 
newer aspects of public health and their im- 
portance in the training of sanitarians; the 
various kinds of sanitarians which will be 
needed for the future; the recruiting and train- 
ing of more and better sanitarians; and the 
various problems connected with the training 
of sanitarians for the future and the further 
education of those who are now employed in 
public health work. 

Among those expected to take part in the 
conference were Presidents James R. Angell, 
Livingston Farrand, Frank J. Goodnow, Ray 
Lyman Wilbur; Deans Hugh Cabot, William 
Darrach, David L. Edsall; Professors Allen W. 
Freeman, E. O. Jordan, Roger Perkins, Mazyck 
P. Ravenel, Milton J. Rosenau, George C. 
Whipple, Jesse F. Williams, C.-E. A. Winslow; 
Drs. Lewellys F. Barker, Walter H. Brown, 
John A. Ferrell, Lee K. Frankel, Otto P. Geier, 
Frederick R. Green, Vernon Kellogg, John H. 
Stokes, Victor C. Vaughan, George E. Vincent, 
William A. White, Hubert Work, also Drs. 
S. J. Crumbine, Hugh S. Cumming, Eugene 
R. Kelley, L. L. Lumsden, A. T. MeCormack, 
A. M. Stimson and Allan J. McLaughlin, of 
the United States Public Health Service and 
the various state boards of health. 


The announcement of the meeting says: 

The rapid development of the public health 
movement in the United States, the shortage of 
trained public health officers and the present 
inadequate facilities for their education has 
brought about a situation which, in its opinion, 
merits a thorough consideration not only by lead- 
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ers in the public health movement but by univer- 
sity presidents and others who are now partici- 
pating in the education of youth. Numerous sur- 
veys have called attention to the need for more 
and better trained health officers. On the other 
hand, there has never been so much interest among 
people generally in public health as there is at 
the present time. Could there be made available 
a larger number of trained public health officers, 
it would be possible within a comparatively short 
period of years to immeasurably increase the 
health, efficiency and happiness of the American 
people. From these considerations it appears 
that the problem of the education of health offi- 
cers is a matter perhaps more important in its 
many implications than any other now before 
physicians and educators. 





SCIENTIFIC NOTES AND NEWS 

THE spring meeting of the American Chem- 
ical Society will be held with the Alabama 
Section at Birmingham from April 3 to 7. Dr. 
Edgar F. Smith will preside. Among the 
special addresses are the following: “The 
pioneer’s field in petroleum research,” by Van 
H. Manning; “Informational needs in science 
and technology,” by Charles L. Reese, and 
“Recent developments of the chemistry of 
rubber,” by W. C. Geer. 


On February 24 Vilhjalmur Stefansson de- 
livered a lecture before the National Geo- 
graphic Society. On that occasion the society 
made the announcement that its Research 
Council had awarded him the Grant Squires 
prize “in recognition of the unique interest and 
importance of his book, ‘The Friendly Arctic,’ 
the outstanding geographic publication of 
1921.” 

Tue King of Italy has conferred upon Col. 
Lawrence Martin, of Washington, D. C., for- 
merly professor of geography at the University 
of Wisconsin, the rank of Officer of his Order 
of the Crown of Italy for services during the 
war. 


At a celebration which took place at the Sor- 
bonne on January 22 Professor Henry Le 
Chatelier was presented with a gold medal in 
commemoration of his fifty years’ work of sci- 
entific and technical research. 


WE learn from Nature that the first award 
of the Meldola medal has been made by the 
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council of the British Institute of Chemistry, 
with the concurrence of Dr. Perey E. Spiel- 
mann, representing the Maccabeans, to Dr 
Christopher Kelk Ingold. 


Mr. A. 8. Kennarp has been elected presi- 
dent of the Malacological Society of London. 
The vice-presidents are Mr. J. R. le B. Tomlin, 
Professor A. E. Boyeott, Mr. G. K. Gude and 
Mr. C. Oldham. 


Dr. Francis Weip Prasopy, assistant pro- 
fessor of medicine at the Harvard Medical 
School and physician of the Peter Bent Brig- 
ham Hospital, has been appointed director of 
the Thorndike Memorial Laboratory, which is 
being erected on the grounds of the Boston City 
Hospital. The laboratory will be completed in 
less than a year and will be devoted mainly to 
research work. 


Proressor THropor SvepBERG, who holds the 
chair of physical chemistry at the University 
of Upsala, has accepted the invitation extended 
to him by the University of Wisconsin to de- 
liver a course of lectures at the University 
during 1923. 


P. J. Wester, for seven years horticulturist, 
and the last four years agricultural adviser to 
the Bureau of Agriculture, Philippine Islands, 
has applied for retirement from the govern- 
ment service under the Osmefia Act, and is 
returning to the United States. 


H. A. Dorrner has been assigned to rare- 
metal work at the Reno experiment station of 
the U. 8. Bureau of Mines. Mr. Doerner was 
former connected with the Denver office of the 
bureau. J. A. Cullen has been assigned to 
cement experiment work at the Columbus Sta- 
tion. 


L. G. Lennert, assistant sanitary engineer, 
United States Public Health Service, has been 
granted leave of absence to serve on the Inter- 
national Health Board during 1922. He will 
have headquarters in Sacramento, Calif. 


Ivar Hertz, fellow of the American Sca- 
dinavian Foundation, formerly with the South- 
ern Sierras Power Company, Riverside, Calif, 


is studying high-voltage transmission probleras 
under a research scholarship from the Swedish 
Academy of Engineering Science. 
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Georce T. SouruGate, formerly research en- 
gineer with the American Cyanamid Company 
at Brewster, Fla., has accepted a position in 
the Bureau of Soils, United States Department 
of Agriculture, Washington, D. C. 


Dr. CHARLES WILLIAM Dasney, who retired 
from the presidency of the University of Cin- 
cinnati a year ago, has established an office in 
Houston, Texas, where he and his associates 
are prepared to report on mineral, oil and other 
properties. 


Dr. RayMonpD PEARL gave an illustrated lee- 
ture on “The growth of population” before the 
War College in Washington on March 6. 


Dr. Joun A. Winrsoz, formerly president of 
the Utah Agricultural College and later of the 
University of Utah, is delivering a series of 
lectures at the Brigham Young University on 
“The making of science.” 


PRESIDENT Water Dit Scort, of North- 
western University, formerly professor of psy- 
ehology, will give the convocation address at 
the one hundred twenty-fourth convocation of 
the University of Chicago on March 21. His 
subject will be “Handling men.” 


RECENTLY, under the auspices of the depart- 
ment of physics of the School of Mines and 
Metallurgy, Rolla, Missouri, Professor S. R. 
Williams, of Oberlin College, spoke to the stu- 
dents of the department of physies on “The 
principle of Bernoulli and some of its applica- 
tions”; to the Science Club on “Magnetic- 
mechanical analysis of ferromagnetic sub- 
stances,” and at chapel on “The spirit of schol- 
arship.” ‘ 

Dr. Orro Kuiorz, director of the Dominion 
Observatory, delivered an address before the 
Brooklyn Institute of Arts and Sciences on 
“Astronomy in Canada” on February 28. 


Proressor H. E. Armstrone, who has con- 
sented to deliver the first Messel Memorial Lee- 
ture at the forthcoming annual meeting of the 
Society of Chemical Industry, has chosen as the 
subject of his discourse, “Rhapsodies culled 
from the Thionie Epos, including a discussion 
of the conditions determinative of chemical 
interchange.”’ 
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Dr. Masor Greenwoop, Milroy lecturer be- 
for the Royal College of Physicians of London, 
had for the subject of his lectures on March 9, 
14 and 16, “The influence of industrial em- 
ployment on general health.” The Goulstonian 
lectures to be given by Dr. Anthony Feiling, 
on March 21, 23 and 28, will deal with the 
interpretation of symptoms in disease of the 
central nervous system. Dr. Hector Macken- 
zie’s Lumleian lectures on diseases of the 
thyroid gland will be delivered on March 30 
and April 4 and 6. 


Witiiam James Comstock, for many years 
instructor of organic chemistry at the Shef- 
field Scientific School of Yale University, died 
on January 24, at the age of sixty-two years. 


George Lyman Cannon, for thirty-four 
years instructor in biology and geology in the 
Denver high schools, author of contributions to 
geology and natural history, died on February 
15, at the age of sixty-two years. 


Tue death is announced at the age of forty- 
two years of Professor Erich Ebler, professor 
of inorganic and analytical chemistry in the 
newly founded University of Frankfort-on-the- 
Main. 


AN appropriation of $34,978,033, to meet 
expenses of the Department of Agriculture 
during the coming year is recommended in a 
bill reported on March 6 by the House Appro- 
priations Committee. The total is $3,710,026 
less than the amount appropriated for the eur- 
rent fiscal year and $1,554,683 less than budget 
estimates. 


Tue defeat of the Ellis evolution bill by the 
Kentucky House of Representatives by a ma- 
jority of one vote on March 10 finally disposed 
of the question at this session of the legislature. 
The Rash bill in the Senate recently was re- 
cominitted and the rules committee refused to 
allow it to be reported. The Ellis bill would 
have forbidden the teaching in the University 
of Kentucky, the normal schools and the public 
schools of “Darwinism, atheism, agnosties or 
evolution as it pertains to the origin of man.” 
It was the first of three similar bills introduced 
this season, two in the House and one in the 
Senate. The other bills can not be passed, 
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as the legislature was expected to adjourn on 
March 15. 


ANNOUNCEMENT is made from the University 
of Chicago that Dr. H. A. Lorentz, professor 
of physies in the University of Leiden, will 
lecture at the Ryerson Physical Laboratory on 
Mareh 17 and 18 on “The constitution of 
matter,” on April 3 on “The theory of spectral 
lines” and on April 4 on “The Theory of rela- 
tivity.” It is also announced that the follow- 
ing graduate courses in theoretical physics will 
be given during the coming summer quarter at 
the University of Chicago: “The electrical 
properties of gases,” by Professor H. A. Wil- 
son, of Rice Institute, Texas; “Thermo- 
dynamies, radiation and the Quantum Theory,” 
by Professor W. F. G. Swann, of the University 
of Minnesota, and “Relativity and the Electron 
Theory,” by Assistant Professor Leigh Page, 
of Yale University. Associate Professor A. C. 
Lunn, of the University of Chicago, will give 
courses on “Vector analysis” and “Satistics and 
probability.” 


As has already been noted in Science, Pro- 
fessor Solon I. Bailey of the Harvard Observa- 
tory, accompanied by Miss Annie J. Cannon, 
sailed from New York on February 28 for Peru 
to take charge of the Harvard Southern Astro- 
nomical Station at Arequipa. The Harvard 
Alumni Bulletin says: The work of the Are- 
quipa -station, which has been somewhat re- 
duced in seope in recent years, is expected to 
take on a new importance with the return of 
Professor Bailey, who was instrumental in its 
establishment over thirty years ago and served 
for a long time as its director. He plans to 
spend the next two years in Peru. In addition 
to supervising the routine affairs of the station 
he will continue his studies of the globular star- 
clusters. Miss Cannon, whose achievements in 
the investigation of stellar spectra recently won 
for her an honorary degree from Groningen 
University in Holland, will remain at Arequipa 
for several months, and will be occupied largely 
in photographing the faint stars in the South- 
ern Milky Way in order to classify their 
spectra.” 


THE second series of free public lectures on 
medical subjects and public health, given under 
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the auspices of the Division of University Ex- 
tension of Washington University by the fac- 
ulty of the School of Medicine, concluded on 
March 12. These lectures have been given on 
Sunday afternoons to an audience averaging 
two hundred, and have received considerable 
newspaper publicity. The subjects for the year 
have been as follows: “Smallpox and vaccina- 
tion,” Dr. George Dock, professor of medicine ; 
“Food and vitamines,” Dr. Philip A. Shaffer, 
professor of biological chemistry; “Syphilis 
and its results,’ Dr. Martin F. Engman, celin- 
ical professor of dermatology; “The value of a 
university hospital to the community,” Dr. 
Ernest Sachs, professor of clinical neurological 
surgery; “Overweight and health,” Dr. William 
H. Olmsted, associate in clinical medicine; 
“Anthropology in medicine,” Dr. Robert J. 
Terry, professor of anatomy; “Mental hygiene 
and education,” Dr. Sidney I. Schwab, pro- 
fessor of clinical neurology; “What has surgery 
accomplished?” Dr. Evarts A. Graham, pro- 
fessor of surgery; “Home treatment of minor 
injuries,” Dr. Barney Brooks, associate in 
clinical surgery. 


Tue British Medical Research Council hes 
appointed the following committee to report 
upon the promotion of researches into the 
biological action of light with the view of ob- 
taining increased knowledge of the effects of 
sunlight and other forms of light upon the 
human body in health or disease: Professor 
W. M. Bayliss (chairman), Mr. J. E. Barnard, 
Dr. H. H. Dale, Capt. S. R. Douglas, Sir 
Henry Gauvain, Dr. Leonard Hill and Dr. 
J. H. Sequeira. Dr. Edgar Schuster is seere- 
tary of the committee. The council recently 
announced that its total resources have been 
reduced and that it must omit the prosecution 
of researches which would have indubitable 
scientific value toward the advancement of pre- 
ventive or curative medicine. The Medical 
Research Council, in cooperation with the Min- 
istry of Health, the Board of Health for Scot- 
land and the Ministry of Health for Ireland, 
was formed for the investigation of tubercu- 
losis, nutritional diseases, food poisoning and 
dental decay, and the treatment of veneral dis- 
ease, or rheumatism and allied diseases, and of 
mental disorders. 
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UNIVERSITY AND EDUCATIONAL 
NOTES 

Ir is announced that Vassar College plans to 
erect two new buildings, a $150,000 physics 
laboratory and a $100,000 alumnz building. 

Ir is announced from Brussels that a legacy 
of $100,000 goes to Louvain University, Bel- 
gium, for the erection of a special building for 
cancer research. 

Dr. Hartow SHapiey, who was appointed 
director of the Harvard College Observatory 
last fall, has been elected to the Paine profes- 
sorship of practical astronomy, which has been 
vacant since the death of Professor Edward C. 
Pickering, in 1919. 

Dr. CHartes W. Fuint will be installed 
as chancellor of Syracuse University on 
June 15. 

Proressor Francts Hartman has recently 
been elected dean of the Day Technical School 
of Cooper Union, New York City. This ap- 
pointment is in recognition of his long service 
at that institution as head of the department of 
physies and electrical engineering. 

Dr. RatpH A. WauprRon, formerly instructor 
in Pennsylvania State College and the Univer- 
sity of Pennsylvania, has been elected professor 
of biology in Thiel College, Greenville, Pa. 

E. W. Markug, who has been connected with 
the educational and recreational work of the 
United States army as principal and senior 
instructor of the electrical department, voca- 
tional schools, Camp Funston, Kansas, has 
been appointed assistant professor of elec- 
trieal engineering at the Agricultural and Me- 
ehanical College of Texas. 


DISCUSSION AND CORRESPOND- 
ENCE 
HAVE THE STREAMS OF LONG ISLAND 
BEEN DEFLECTED BY THE EARTH'S 
ROTATION? 

Durina the summer of 1920 Mr. Henry 
Hieks, of Westbury, Long Island, pointed out 
to me the very interesting difference between 
the east and west banks of one of the short 
streams flowing across the almost flat southern 
slope of the island. Looking west across the 
almost imperceptibly sloping eastern bank of 
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the streami-way one sees the western bank ris- 
ing quite steeply and very much resembling 
a railroad embankment in height and steep- 
ness. 

This peculiar situation has long been ac- 
cepted rather generally by geologists and 
physiographers! as due to the westerly deflee- 
tion of streams by the earth’s rotation. How- 
ever, when one considers the weakness in flow 
of these streams, their very slight fall, and the 
fact that they are mostly less than ten miles 
long, serious doubts arise.2 To one who, like 
the writer, has studied the cumulative effects 
of wind and vegetation upon wind-borne ma- 
terials, it appears very probable that the de- 
flective effect is very slight as compared with 
the resultant effects of these other agencies. 

During glacial times and for some time after- 
wards there must have been, during dry weather 
and at times of high winds, a considerable 
movement of loose residual sands and _ glacial 
materials over the flat plain south of the ter- 
minal moraine which forms the backbone of 
Long Island. The general southwesterly winds 
would deposit their main load on the lee-side 
of any north-south trending bank and this 
deposition would be augmented and the drift- 
ing materials held by the denser vegetation of 
the moister stream margin. Probably tundra 
prevailed here for a long period during glacial 
times and, even yet, the region has not been 
entirely covered by forest, so that the effects 
of the notoriously strong winds of the South 
Shore would have been greater in the past than 
at present. It is suggested that someone make 
a careful study of a cross-section of one of 
these steeper west banks to determine the na- 
ture of the deposit and whether it may have 
been built as is here suggested. 


PiTTsBuRGH, Pa, 0. E. JENNINGS 


1 Lewis, Elias, Jr., Am. Journ. Sci., 3rd Ser., 
13: 215-216, 1877. 

Gilbert G. K., op. cit., 27: 427-432, 1884. 

Fuller, Myron L., ‘‘The Geology of Long 
Island,’’? U. S. G. S., Prof. Paper 82: 9, 10 and 
50, 1914. 

2 See also in this connection, Geikie, Sir Archi- 
bald, Encycl. Brit., 11th edit., 11: 649, 1910. 


— 


tered = 


AS iP Ny i gag METRE 


(eh Por wires 


SP DaNgpAey. Gx a 


ie web S Fae ee w98 


aera 


Ae 
oe pet 


is 
. 








oe ee te arene a cree remeron oa aa me 
a A A A 


eengren ng arene ene 


292 


LEGISLATION TO SUPPRESS TRUTH 

To THE Eprtor or Science: When Professor 
Morgan stated in his “Critique of Evolution” 
that the old conflict between science and theo- 
logy over the question of evolution vs. special 
creation was ended and that it was unlikely 
it would ever again be revived, he was evident- 
ly not informed of a condition prevalent 
throughout most of our southern and western 
states. The newspapers report a bill before the 
Kentucky legislature making the teaching of 
evolution an offence punishable by a fine of 
$500 to $1,000. This action is more than a 
possibility elsewhere, since the Oklahoma State 
Baptist Association recently passed a resolu- 
tion condemning evolution, and appointed a 
committee to eradicate this “heresy” from their 
schools in this state. The Texas Southern 
Baptists in a convention at Dallas recently took 
the same action. A similar movement was in- 
augurated in December by a “Congress” of the 
Disciples of Christ, where in discussion bitter 
hostility was shown and a committee was ap- 
pointed to investigate all the colleges under 
the auspices of that body with a view to with- 
holding funds from any which may be found 
to “teach evolution.” In both of these de- 
nominations, the religious periodicals are carry- 
ing pages of fulminations against evolution 
(“Darwinism”), often of the most antequatedc 
and puerile matter, but calculated to arouse the 
frenzy of the uninformed who imagine their 
religious beliefs to be imperilled by this “damn- 
able doctrine”! The secular press in this same 
region of the country has in several cases car- 
ried editorials commending the action in Ken- 
tucky and urging like action elsewhere. 

This is not a time when the scientific world 
should regard the situation as a joke, nor mere- 
ly as a local manifestation. With a “silver- 
tongued” apostle, the recrudescence of the old 
conflict bids fair to take on the proportions of 
a general action. The Moody Biblical Institute 
of Chicago, it is reported, is sending thousands 
of Mr. Bryan’s addresses through the mails in 
furtherance of this propaganda. When it is 


realized that 50 per cent. of our citizenship are 
known to have the intelligence of mere children 
the harm that these misguided reformers may 
do is beyond calculation. X. 
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ECOLOGICAL INVESTIGATION ALONG 
THE RED RIVER 

To THe EpiTor or Science: On page 127 
of the February 3, 1922 number of Science 
you published a news item which included ex- 
tracts from a letter of the Attorney General 
of the United States justly commendatory of 
Professor Cowles “for his ecological investiga- 
tions along the Red River for use in con- 
nection with a suit between the states of Okla- 
homa and Texas in the Supreme Court of the 
United States.” . 

The reader might gather from this that the 
suit referred to was strictly a two-sided one 
between these two states and that the govern- 
ment of the United States (including the 
attorney general) were a disinterested, un- 
partisan referee in the matter. Such an im- 
pression the attorney general certainly did not 
mean to convey, for the United States is an 
intervener in the suit. When the evidence is 
made available to the scientific public it will 
have to be read with this in mind. 

Cart HartMAan 
AUSTIN, TEXAS 


ATOMIC NUCLEI 


In my address printed in Sctence on March 
3 last, the following corrections should be 
made: 

1. In the last line of page 225, 3 « 10-13 em. 
should read 3 « 10—12 ecm. 

2. In the fifth line, column 1, of page 226, 
3 & 10—13 em. should read 3 x 10—12 cm. 

3. In the twenty-seventh line, column 1, page 
226, 3 & 10—12 em. should read 3 x 1013 em. 

These errors were made in the copy and 
inadvertently overlooked by me in the proof. 


J. C. McLennan 
THE PHYSICAL LABORATORY, 
UNIVERSITY OF TORONTO, 
Marcu 7, 1922 





NOTES ON METEOROLOGY AND 
CLIMATOLOGY 


NEW DISCUSSION OF TEMPERATURES IN 
THE UNITED STATES 


ORDINARILY, the dullest portion of a scien- 
tifie paper is that in which tables and charts 
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are described. But a significant exception to 
this rule is to be found in Professor Robert 
DeC. 7Ward’s recent discussion of the new 
temperature charts of the United States! In 
this paper, Professor Ward has woven about 
certain fine charts, which are to appear eventu- 
ally in the section on “Climate” in the Atlas 
of American Agriculture (U. 8S. Department 
of Agriculture), a moving story of isotherms 
so fascinating, that one reads to the very end 
without the least fatigue;—this is noteworthy 
because it is exceedingly difficult for most 
authors to avoid the prosaic when dealing with 
such 2 subject. But the dynamic qualities of 
the paper are not more impressive than the 
skill displayed in drawing from the isothermal 
complex, the broad and significant climatic 
features of these extraordinary charts. 

From a large number of charts furnished the 
author through the courtesy of Dr. O. E. Baker, 
Professor C. F. Marvin, and Mr. J. B. Kineer, 
twenty have been selected for discussion and 
are reproduced as lithographs in the Monthly 
Weather Review. The charts include monthly 
means for each of the twelve months, average 
winter temperatures, mean annual ranges, low- 
est mean monthly temperatures recorded in 
January and July, absolute maxima and mini- 
ma, and average annual minima. These repre- 
sent a distinct advance over earlier charts in 
that topography has been carefully considered. 
The mountainous west, therefore, on most of 
the charts, presents a very complex appearance, 
for there the influence of altitude is most clear- 
ly shown. The river valleys, such as those of 
the Rio Grande and the Colorado, could be 
readily detected by the trend of the isotherms 
were: the base map lacking; the Appalachian 
region introduces warping and many local ir- 
regtilarities. The crowding of the isotherms 
in ‘the Rocky Mountains, however, prevents 
such broad generalizations as are possible in 
the East. 


1S0me characteristics of United States tem- 
peratures, Monthly Weather Review, November, 
1921, pp. 595-606. A limited number of reprints 
of this article will be available shortly, and may 
be obtained upon application to the Chief of the 
Weather Bureau, Washington, D. C. 
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Beginning with a broad, world-view of the 
trend of isotherms across the continents, the 
author shows how the great ocean currents 
crowd the isotherms in latitude on the east 
coasts and spread them apart on the west 
coasts. This accounts for the mild climate of 
the west coast of Europe as compared with the 
east coast of the United States. In middle 
and lower latitudes, the east and west coasts 
of the United States do not differ materially 
in mean annual temperature, but in northerly 
latitudes, the mildness of the Pacific Coast 
asserts itself. In latitude 45° N., for instance, 
the mean annual temperatures are about 10° 
F. higher én the west than on the east coast; 
while San Diego, Calif. and Charleston, S. C., 
in the same latitude, have approximately the 
same mean annual temperature. 

A striking feature of the mid-winter chart 
is a southward curving of the isotherms over 
the northern interior districts, “which empha- 
sizes, among other things, the fact that the 
western border of the Great Plains and the 
eastern foothills of the Rocky Mountains are 
warmer in spite of their greater elevation than 
the lower-lying country farther east.” Pre- 
vailing off-shore winds along the Atlantic and 
Gulf coasts prevent the full effect of the mod- 
erating influence of these warm waters to be 
realized. But, in spite of this, the isotherms 
bend in general accord with the coast lines. 
The moderating effects of water are also ob- 
served to leeward of the Great Lakes. Along 
the Pacific coast, on-shore winds cause the 
isotherms to parallel the coast, thus affording 
an interesting comparison of the effect of pre- 
vailing winds and latitude controls, the Atlan- 
tic coast being conspicuously subject to the 
latter. 

The January mean temperature is much 
higher on the west coast than on the east, in- 
creasing, as was the case with the mean annual 
temperature, in effectiveness with increase of 
latitude. The coast of Oregon is 20° F. warm- 
er than :the corresponding latitude on the 
Maine coast. The direction of the pilgrim- 
ages of seekers for balmy climates, the shift- 
ing of transportation from the Great Lakes to 
railroads upon the close of navigation, the 
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seasonal control of certain industries, are only 
suggestions of the many economic considera- 
tions dependent in a large way upon the geo- 
graphical distribution of monthly mean tem- 
perature. 

In mid-summer, however, the south to north 
gradients of temperature in the east are not 
so marked as in winter. “So far as the mean 
temperatures alone are concerned, therefore, 
a long journey from south to north in search 
of decidedly cooler summers gives far less 
change than the corresponding trip from north 
to south in winter in search of much warmer 
and balmier climates.” Three features of Pa- 
cifie coast temperatures are interesting: (1) 
the slight north-south gradient of only 1° F. 
per 100 miles along the coast; (2) the ex- 
tremely steep gradient from the cool coast of 
southern California to the heated interior; and 
(3) the contrast between heated valleys and 
cool slopes. 

But it is in his discussion of the annual march 
of the isotherms that Professor Ward waxes 
especially cinematographic, for one can see 
the northward and southward march of the iso- 
therms as vividly as if they were projected 
upon the silver sheet. As the winter advances 
these isothermal lines appear in northerly lati- 
tudes and glide smoothly and continuously 
equatorward, and later begin their poleward 
migration, sometimes leaving the earth’s surface 
entirely in higher latitudes, and rising into the 
free-air. This is the author’s conception of the 
interpretation of such charts, and concern- 
ing it, he remarks: 

When this conception is thoroughly in mind, 
isothermal maps have a new meaning. They are 
no longer dead and rigid, but are full of move- 
ment, suggesting an infinite number of relations 
between the everchanging temperature and all of 
human life and activity. 


The temperature gradient in January from 
southern Florida to Laborador is the steep- 
est in the world, when the great distance is 
considered. This steep gradient, especially 
unique because there are no transverse mount- 
ain ranges to produce it, has great economic 
significance, as was first pointed out by Woei- 
kof. Labrador is arctic in climate, while Flo- 
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rida in many respects is tropical. This 
favored the prosperity of the early colonists 
and remains of the greatest economic signifi- 
cance. 

The final portions of the paper deal with 
many questions of considerable popular interest. 
Upon what does our judgment of an abnor- 
mally cold or warm month depend? Certainly, 
our senses are not capable of averaging a 
month’s temperatures so that they can con- 
elude that this month or that was abnormally 
warm or cool. Such opinions, it seems, are 
based upon extreme “spells” of weather, their 
severity, and their distribution. 

What is the physical cause underlying the 
sequence of unusually mild or cold seasons? 
Such abnormalities have been noted since the 
earliest times and have been studied by Schott, 
Stockman, and Henry, and more recently by 
Dr. C. F. Brooks. The first three showed that 
no permanent change of temperature is tak- 
ing place. Dr. Brooks has shown that no other 
than a chance relationship has existed during 
four fifths of the years from 1812 to the pres- 
ent; the remaining fifth is represented by two 
series of alternating cold and warm winters 
attended by similar preliminary seasons. These 
series begin with 1872-73 and 1917-18, and are 
of especial interest in connection with their 
bearing upon generalized long-range forecast- 
ing. 

What are the highest and lowest tempera- 
tures ever observed at various stations in the 
United States? “Zero has not been recorded 
on the Atlantic Coast south of Chesapeake 
Bay, on the immediate Gulf Coast, or in the 
Valley of California.” In the northern Plains 
—60° F. has been recorded. At Greenland 
Ranch, in the Death Valley, a temperature of 
134° F. was measured. Key West, Fla., is 
the only regular Weather Bureau station that 
has never recorded a freezing temperature. 

Finally, there is the question of the validity 
of certain beliefs that there are irregularities 
in the annual march of temperature which 
tend to persist. The “January thaw,” the 
“May freeze” and “Indian summer” seem to 
have no counterpart in the annual march of 
temperature, according to Professor C. F’. Mar- 
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vin and the New England “Ice Saints” (May 
10) seems to be a similar fiction, according to 
the late Waldo E. Forbes. Where such irregu- 
larities appear in the mean of a number of 
years, they appear to be the result of one or 
more extreme occurrences. 

The well-merited praise that Professor Ward 
bestows upon the new temperature charts of the 
Atlas of American Agriculture could equally 
well be turned by others upon his own splen- 
did discussion ‘of them. 
: C. LeRoy MEISINGER 
WASHINGTON, D. C. 





SPECIAL ARTICLES 


THE PRODUCTION OF NON-DISJUNCTION 
BY X-RAYS . 

In a previous issue of this journal! the 
writer described certain experiments which 
showed that the X-chromosome could be “elimi- 
nated” from the egg of Drosophila by X-rays. 
In these experiments red-eyed, homozygous, 
virgin. females were X-rayed and crossed with 
white-eyed males. A total of twenty-four ex- 
ceptional sons (white-eyed) were produced by 
the X-rayed females; fourteen out of the nine- 
teen fertile X-rayed females producing excep- 
tions. All excepting one of the twenty-four 
exceptional sons obtained from the X-rayed fe- 
males were from eggs laid within six days of 
the time of X-raying and they could be divided 
into two groups corresponding to eggs laid 
during the earlier and later part of this period. 
Plough? has shown that maturation of the eggs 
in Drosophila melanogaster occupies approxi- 
mately six days. It therefore seems probable 
that the X-rays act on the eggs while in one of 
the maturation divisions. 

In the experiments referred to above only 
exceptional sons were recorded. In primary 
non-disjunction as investigated by Bridges* 
both exceptional sons and exceptional daughters 
oceur. When, however, the female parent is 
homozygous for the dominant allelomorph as 
in the case of the X-ray experiments, the ex- 


1 Science, N. 8., Vol. LIV, September 23, 1921. 
2 Jour. Exp. Zool., Vol. 24, No. 2, 1917. 
3 Genetics, Vol. 1, p. 1-52, 107-163, 1916. 
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ceptional daughters are indistinguishable ex- 
ternally from their regular sisters. 

The experiments to be described were planned 
to determine whether exceptional daughters 
were produced as a result of X-rays. Accord- 
ingly homozygous white-eyed females . were 
crossed to eosin-eyed miniature-winged males. 
The regular offspring of such a cross are eosin- 
eyed, normal-winged daughters and white-eyed 
normal-winged sons. The exceptions are white- 
eyed, normal-winged daughters and eosin-eyed, 
miniature-winged sons. In the experiments, 
white-eyed, virgin females from stock obtained 
from Dr. T. H. Morgan and used in the pre- 
vious X-ray experiments, were mated to eosin- 
eyed, miniature-winged males from stock ob- 
tained from H. H. Plough. The females used 
both for the eontrols and for X-raying, were 
all sisters, being from the first generation of a 
single pair of white-eyed flies. The virginity 
of these was secured by isolating pupa in test 
tubes. The X-raying* was done soon after the 
flies emerged from the pupa cases and they 
were immediately mated. The males used in 
the matings were, in the greater number of the 
experiments, the offspring of a single pair of 
eosin-eyed, miniature-winged flies. (This was 
probably an unnecessary precaution). Seven- 
teen of the control pairs were fertile and one 
pair or 6 per cent. produced one exceptional 
son (eosin-eyed and miniature-winged). The 
total number of offspring produced by the con- 
trol pairs in the first generation was 1,743 fe- 
males and 1,726 males and the exceptional fly 
formed .06 per cent. of the males. Thirteen of 
the X-rayed females were fertile. Nine of them 
or 69 per cent. produced exceptions, two 
daughters (white-eyed and normal-winged like 
their mothers) and twelve sons (eosin-eyed 
and miniature-winged® like their fathers). The 


4 The X-ray dosage and the technique of these 
experiments cannot be adequately described in 2 


short note such as the present. They will be — 


described in detail in a more extended paper to 
appear shortly. 

5In the case of three of the exceptional sons 
the wing character was not determined. Two of 
them were obtained by dissecting late pupal stages 
and one died before its wings had expanded. 
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two female exceptions were the daughters of 
different X-rayed females. The total number 
of daughters produced by the X-rayed females 
was 512 and the two exceptions formed .39 per 
cent. of them. The total number of sons 
produced by the same X-rayed females was 
467 and the twelve exceptions form 2.5 per 
cent. of them. It should further be noted that 
four of the thirteen fertile X-rayed females 
produced less than ten offspring and that each, 
i. e., 100 per cent of the nine X-rayed females 
which produced more than ten offspring pro- 
duced one or more exceptional daughters or 
sons. 

The exceptional son of the control female 
was mated and found to be sterile. Eight of 
the twelve exceptional sons of the X-rayed fe- 
males were mated and proved sterile. The 
other four exceptional sons of the X-rayed fe- 
males were either dead when found or died 
soon afterwards. Bridges* and Safir® both 
found that exceptional males arising from pri- 
mary non-disjunction were sterile. One of 
the exceptional daughters was fertile, the other 
sterile. 

It is, of course, not certain that both of the 
exceptional daughters obtained from the X- 
rayed females were produced as a result of the 
X-rays. Safir®, working on primary non-dis- 
junction in white-eyed stock, found two excep- 
tional females. and thirteen exceptional males 
in a total of 21,773 offspring. A consideration 
of this and the fact that no exceptional daugh- 
ters were produced by the control females and 
that the exceptional daughters came from dif- 
ferent X-rayed parents makes it seem extreme- 
ly unlikely that both the exceptional daughters 
were the result of natural non-disjunction. It 
is interesting to note that the unequal ratio of 
exceptional males to exceptional females, six 
to one, found in the offspring of the X-rayed 
females, is approximately the same as that 
found for natural non-disjunction in white- 
eyed females by Safir. 

Bridges in his work on non-disjunction® has 
clearly demonstrated that the exceptional males 
arising from primary non-disjunction come 


¢ Genetics, Vol. 5, No. 5, 1920. 
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from eggs which are without an X chromosome 
and are fertilized by an X chromosome bearing 
sperm. Such males have the chromosome 
formula XO. The exceptional females caused 
by primary non-disjunction, he shows to be due 
to the fertilization of an egg having two X- 
chromosomes by a Y chromosome bearing - 
sperm. Such females have the chromosome 
formula XXY. This evidence seems to justify 
the assumption that the exceptional flies pro- 
duced as a result of the action of! X-rays have 
the chromosome formulas found by Bridges to 
occur as the result of natural primary non- 
disjunction; and the conclusion that an effect 
of X-rays when applied to eggs during matura- 


_ tion is to eause non-disjunection. This makes 


it probable that the X-rays have a direct effect 
on the germ cell, causing an increase in the 
tendency, already seen in the occurrence of 
natural non-disjunetion, for the two X chromo- 
somes to fail to separate in the maturation of 
the egg. The question as to whether this effect 
is due to a modification of the physical prop- 
erties of the X chromosomes or of the proto- 
plasm surrounding them will not be discussed 
here. 

When primary exceptional females are 
crossed to males like their fathers they produce 
further exceptions. As shown by Bridges* 
secondary exceptional females occur when the 
two X chromosomes are included in the mature 
egg and exceptional males when the two X 
chromosomes pass into a polar body and leave 
only the Y chromosome in the mature egg. 
When the egg containing two X chromosomes 
is fertilized by a sperm containing a Y chromo- 
some the resulting female lives and is like its 
exceptional mother. When the egg containing 
only the Y chromosome is fertilized hy a sperm 
containing an X chromosome the resulting male 
lives and is like its father. The two exceptional 
daughters of the X-rayed females were mated 
to eosin-eyed miniature-winged males. The 
daughter which proved to be sterile was found 
on dissection to have only one undeveloped 
ovary. The other which was fertile produced 


174 regular daughters, 198 regular sons, 1 ex- 
ceptional daughter, and 5 exceptional sons. The 
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exceptional daughter (the F, from the X-rayed 
female) was fertile in a second mating with an 
eosin-tyed miniature-winged male (the first 
mating was sterile) and produced one excep- 
tional daughter (white-eyed and normal- 
wingel). Of the five exceptional males (F, 
from the X-rayed female) two were proved to 
be fertile. The exceptional female (F, from 
the X-rayed female) proved fertile when mated 
with un eosin-eyed miniature-winged male and 
produced one exceptional daughter (I, of the 
X-rayed female). Since only one of the two 
exceptional females was fertile more data is 
required before it can be assumed that the ex- 
ceptional females formed as a result of X-rays 
applied to the egg are fertile and produce 
further exceptions. 

The experiments described confirm my earlier 
findings that X-rays may be made to affect the 
germ ¢ells and show further that the effect pro- 
duced on the first generation; so far as at pres- 
ent investigated, is identical with primary non- 
disjunction. 

The writer wishes to express his indebted- 
ness to the Research Laboratory of the General 
Electric Company for their continued interest 
in this work, to Dr. T. H. Morgan and Dr. 
C. B. Bridges for helpful criticism and sugges- 
tions and to Mr. O. J. Irish for technical as- 
sistance. 

James W. Mavor 
Union COLLEGE, 
Scuenectapy, N. Y. 
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January 1, 1921—Cash balanee.................. $ 847.3 
Receipts: 
Received from the permanent 
secretary’s office....................$1,639.00 
Affiliated societies....................... 125.00 
Dues and fees -........................... 520.00 
Finance committee, Berkeley 
MOORING eitilaincssipihtien nntnnsin ae. 98.21 
$2,382.21 
$3,229.51 
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Expenditures: 
Dues remitted to permanent 

secretary’s office................... $ 293.00 
ae ee EEE 6.58 
ca? eg RE 825.00 
a | SED 75.00 
Office assistance......................... 300.00 
Postage and express_................ 41.00 
Telephone and telegraph.........0 20.45 
Expense general ....................... 5.00 

Membership campaign.................. 81.60 
Finance committee, Berkeley 
Re ce aE COTE HS a 5.34 
Ukiah Observatory donation... 50.00 
$1,702.97 
January 1, 1922—Cash balance................ $1,526.54 
BALANCE SHEET, DeceMBER 31, 1921 
Assets 
en ELE STITT! NG AA EE $ 235.73 
SOE Ne NI i itnctethitihibat dele on inte heeiinioeneninstitane 1,526.54 
$1,762.27 
Liabilities 
Permanent secretary’s office.................. $1,426.54 
Investment OE oT 235.73 
UM CUR 100.00 
$1,762.27 

SUMMARY OF ANNUAL DISBURSEMENTS 

FOR THE YEAR 1921 
ae 1 eee, TS: SS RRM ET 
apa, EE EEE OOS: 900.00 
Office assistance... 300.00 
Postage and express._................ - 41.00 
Telephone and telegraph.........0 20.45 
Expense general — 2... 5.00 
Membership campaign... 81.60 
Ukiah Observatory donation........ 50.00 

———$1 404.63 
These disbursemeents have been made 
from funds derived as follows: 
Finance committee, Berkeley 

egepeins HE EEL et 
Affiliated societies (assess- 

EROREG )  -ibniitigiigliibtibininin de Se 
Initiation fees............... 230.00 
Receipts from the permanent 

secretary’s office... - 956.76 

————$1 ,404.63 


COMPARATIVE STATEMENT oF RECEIPTS AND Dis- 
BURSEMENTS FOR THE YEARS 1920 aNp 1921 


1920 1921 
Received from the permanent 
secretary ’s office: 

Balance on account 1919.....$ 750.00 

Account 1920 and 1921........ 1,014.00 

Account 1921-1922 2... $1,639.00 
Received from affiliated socie- 

TO annem teens 115.00 125.00 
Received from new members, 

dues a UF 8 GUAPO ie on 109.00 290.00 
Received from new members, 

initiation fees.................. 163.00 230.00 
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Received from finance com- 

mittee, Berkeley .................. 92.87 
Annual disbursements.............. 1,687.42 1,404.63 
New members enrolled.............. 37 55 
Total enrollment at end of year 1,000 990 


W. W. SarGeant, 
Secretary-Treasurer 


THE AMERICAN ASTRONOMICAL 
SOCIETY 


THe twenty-seventh meeting of the society 
was held at the Sproul Observatory, Swarth- 
more College, Swarthmore, Pennsylvania, from 
December 29 to 31, 1921. This was the second 
time that the society had met at Swarthmore in 
five years, and the meeting was well attended, 
about sixty members and guests being present. 

Social events included a reception by Presi- 
dent and Mrs. Aydelotte, and a special pro- 
gram was arranged for the second evening, 
when the society was privileged to listen to an 
address by Dr. William Romaine Newbold, pro- 
fessor of philosophy in the University of Penn- 
sylvania, on the subject “Evidence contained 
in the Voynich Manuscript that Roger Bacon 
possessed a Telescope.” There was also an 
exhibit of views of the life and surroundings 
at some of the large observatories. Sessions 
for papers were held on three days. 

The schedule of meetings of the society, in 
the near future, was announced as follows: 
September, 1922, Yerkes Observatory; Decem- 
ber, 1922, Cambridge and Boston; September, 
1923, Mt. Wilson Observatory; December, 
1923, Vassar College. 

The program of papers was as follows: 
Spectroscopic notes on some variable stars: 

Water 8. ApamMs and A. H. Joy. 

Partial explanation, by wave-lengths, of the K- 
term in the B types: SEBASTIAN ALBRECHT. 
Possible periodicity in mean sun-spottedness: 

DINSMORE ALTER. 

Demonstration apparatus for descriptive astron- 
omy class: DINSMORE ALTER. 

On absolute magnitudes: BENJAMIN Boss. 

The moon’s motion; a postscript: Ernest W. 

Brown. 

Median parallax; a statistical method: Krtvin 

BuRNS. 

Résumé of results bearing on the absolute magni- 
tudes of the stars: Heper D. Curtis. 
Changes in the spectrographic elements of Y 

Sagittarii: JoHN C. DUNCAN. 
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On the daily variation in clock corrections: 
W. S. Eicne.percer and H. R. Morgan. 

A new orbit of Neptune’s satellite: W. 8S. 
EICHELBERGER and ARTHUR NEWTON. 

Stellar parallazes determined at Dearborn Ob- 
servatory: Puiuie Fox. 

A test of two methods of measuring parallax 
plates: JENNIE V. FRANCE. 

The use of the stereo-comparator in determining 
proper motions: CAROLINE E. FURNESS. 

Daylight observations with a transit circle: J. C. 
HAMMOND. 

Daily variation in clock corrections and rates: 
J. C. HAMMOND. ; 

Boulengé and Aberdeen chronographs: Henry B. 
HEDRICK. 

Kepler’s problem for the higher planetary eccen- 
tricities: Herpert A. Howe. 

The latitude of Ukiah and the motion of the 
pole: WaLTER D. LAMBERT. 

Preliminary discussion of the correction to the 
constant of nutation from day and night ob- 
servations in declination of q Lyre; ELEANOR 
A. Lamson and Geo. A. HILL. 

The discovery of faint nebular structure around 
R Aquarii: C. O. LAMPLAND. 

The masses of binary stars: JoHN A. MILLER and 
JOHN H. PITTMAN. 

Comparison of McCormick trigonometric paral- 
lazes with spectroscopic: 8. A. MITOHELL. 

The position of Neptune’s equator: ARTHUR 
NEWTON. 

The orbit of comet 1788 II: MarGaRETTa PALMER. 

On the orbital eccentricity of binary stars of 
very long period: Henry Norris Russk1L. 

Barium and lithium in the sun: Hunry Norris 
Russet and K. T. Compron. 

Four eclipsing variables observed by Hoffmeister : 
Bancrorr WALKER SITTERLY. 

Increased ionization over solar facule: CHARLES 
E. St. JOuN. 

The spectrum of Venus; no oxygen or water 
vapor lines present: CHaRLes E. St. JOHN and 
Seto B. NICHOLSON. 

A comparison of star positions derived with the 
doublet with the P. G. C.: FRANK SCHLESINGER. 

Report of stellar investigations: Hartow SwHap- 
LEY. 

Differential refraction on astronomical photo- 
graphs: Freprrick SLocum. 

Notes on variable stars: JoxL STEesBins. 

The proper-motions of 154 red stars: Raupn E. 
WILson. 

Jor. STEBBINS, 


Ursana, ILLINOIS. Secretary 








